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ABS resins, 123 
N-Acetyl-N-methyl-t-alanine methyl es- 
ter, 55-56 
N-Acetylsarcosine dimethylamide, 55 
N-Acetylsarcosine methyl ester, 52-53 
N-Acetyl-(s)-thiazolidine-4-carboxylic 
acid methyl ester, 74 
Adherence, 132 
Aggregates, 133 
Amino acids, *C chemical shifts, 12-13 
'H chemical shifts, 9-12 
titration, 9-12 
Ammonium group, 'H, 9-10 
Antibiotics, 2 
Anti, definition of, 52 
Autoclave, 156 
Birefringence, time-dependent, 167 
tert-Boc-glycyl--proline, 58 
Boltzmann integral, 163 
modifications, 175, 176 
significance of functional representation, 
174, 175 
Broadening, of polypeptide NMR peaks, 
see linewidth 
Carboxyl group, 'H, 9-10 
CAT (computer of average transients), 8 
Catalysts, 145 
Cement, in PIC, 133 
special, 158 
Chemical film casting, 96 
Chlorostyrene, properties of, 89 
synthesis of, 89 
uses, 89 
Circular dichroism, 18 
8C NMR, 8, 15-18, 25-37, 59-63, 71-74 
chemical shifts, 9 
'H coupling, 15-16 
in cis—trans meas., 59-60, 62-63 
in polypeptide helix-coil transition, 25—- 
32 


relaxation, 16-18 

T1, 8, 33-37, 71-74 
Coating, 142 
Compound materials, classification, 129 
Concrete, in PIC, 133 

structure, 146 
cis’ Conformation, in polyproline, 63-66 
trans’ Conformation, in polyproline, 63-66 
Connective tissues, nonlinear viscoelastic- 

ity of, 171 

Copolypeptides, NMR of, 30, 66-68 
Correlation time, 17-18 

meas. of, 33-37, 71-74 
r Correlation time, see correlation time 
Coupling agents, 123 
Creep, 152 
Crosslinking agents, 133, 145, 155 


Cyclo-tri-t-prolyl, 68-69 
D (deuterium), see *H 
Decoupling, 8-9 
N,N-Dialkyl amides, as peptide models, 
51-42, 56, 59-60 
Diamines for synthesis of polyamides, 94 
properties of, 95 
Dianhydrides for synthesis of polyamides, 
94 
Dielectric relaxation, in helix-coil transi- 
tion, 37 
Dihedral angie, 13-15 
N,N-Dimethylformamide, 52 
2,5-Dimethylphenol, polymerization of, 96 
2,5-Diphenylphenol, polymerization of, 96 
D.O, NH exchange, 9 
relaxation, 34-35 
Drying, 140 
Economic evaluation, 161 
Elastic, modulus, 132 
properties, 151 
Epoxy resins, synthesis of, 122 
uses, 122 
Evaporation losses, 143 
Fiber formers, 92 
Fiber from aromatic polyamides, proper- 
ties of, 120 
Filling, 149, 158 
Film formers, 92 
Fluorosulfonie acid, polypeptide protona- 
tion by, 38 
Fourier transform NMR, 8 
Frost, 132 
Gel pores, 146 
Glass transition temperature, nonlinear 
behavior below and above, 164-169 
Graphite fibers, properties of, 120 
2H (deuterium), 9, 34, 35 
relaxation, 34-35 
a-Helix, 2, 5-8, 18-32, 37-43 
helix-coil transition, 18-32 
J couplings of, 4, 32-33 
time-scale, 37-43 
in oligopeptides, 45-47 
Helix-coil transition, see a-helix 
Histidine, titration, 9-11 
'H NMR of polypeptides, 9-75 
see also specific entries 
Hormones, 2 
Hydration, and porosity, 146 
temperature, 156 
Impregnation, degree, 155 
general, 141 
Infrared dichroic ratio, polycarbonate, 185 
Ion-exchange resins, 124 
Ionophores, 2 
Ising lattice, as helix-coil model, 43 
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J coupling, 9, 13-16, 32-33 
Karplus function, 13-15, 44-45 
Ladder polymers, structure of, 
110, 112, 118 
viscoelasticity, 
design, 169-172 
isochronous stress-strain linearity, 164 
limits below and above 7',, 164-169 
strain limits, 167, 168, 169 
stress limits, 169 
Linewidth, of polypeptide 'H spectra, 18- 
24, 44 


106, 107, 


Linear in processing and 


Liquid crystal state, of polypeptides, 20 
L-Lysine oligomers, 7’; measurements, 34— 
of 
a-Methylstyrene, polymerization of, 89 
properties of, 8S 
synthesis of, 88 
Molecular weight distribution, 40-41, 43 
Monomer, addition, 129 
load, 151, 158 
properties, 134 
impregnation, 133, 135 


‘BNW J coupling, 9, 15 
Natural rubber, viscoelastic behavior, 
linearity limits of, 167, 168, 169 
Nitrogen absorption, 146, 157 
Nonlinear viscoelasticity, 163-190 
Boltzmann integral modific ‘ations, repre- 
sentations for, 175, 176 
detection of, 165-167 
effect on shift factors of, 178, 179 
empirical characterization of, 172-174 
Green-Rivlin-Spencer-Nakada theory 
of, 176-185 
creep, 165, 170, 171, 172, 
177, 178 
design with polymers, 169-172 
mechanical-optical tests, 166-167 
polymer processing, 169-172 
stress relaxation, 166, 167, 170, 171 
173 
loading (test) programs for, 172, 
181, 186 
theoretical representations for, 174-188 
thermodynamic theory of, 176 
white Gaussian load input, use in study 
of, 186, 187 
Novolaes, 121 
Nuclear Overhauser effect (NOE), 9, 17-18 
Nue ‘lear re ‘ls AXt ation, 16-18, 33-37, 50 


175, 176, 


178, 


Nucleation, 
39-43 

Nylon 66, viscoelastic behavior, 
limits, 168 

Oligopeptides, 45-48 


of helix-coil transition, 37, 


linearity 


Organic polymers, selection for PIC, 134 
cis Peptide bond conformation, 3-6, 51-66 
see also individual polypeptides 
trans Peptide bond conformation, 3-6, 51- 
66 
see also individual polypeptides 
Permeability, 148 
Phenol-formaldehyde resins, 121 
uses, 122 
Phenylene polysulfones, 99 
properties of, 99 
Phenylene polysulfoxides, 99 
properties of, 99 
Photomechanical stress analysis, effect of 
nonlinear viscoelasticity on, 170, 171 
Photoviscoelastic behavior, linearity limits 
of, 167 
PIC, applications, 158 
definition, 131 
properties, 132, 146 
Planar zigzag, 3, 58 
Plastics, viscoelastic behavior, 
limits, 169 
Polyacrylonitrile, 


linearity 


viscoelastic behavior, 


linearity limits, 168 
Poly-t-alanine, 6, 24, 26, 38-35 
8, 48-5 


Poly-p,L-amino acids, 
Poly-t-arginine, 26 
Poly(benzimidazophenanthrolines), 112 
Poly(benzimidazoquinazolines), synthesis 
of, 11 
Poly(benzimidazoquinazolones), synthesis 
f, 115 
Polybenzothiazoles, 
of, 111 
Poly-8-benzy] L-aspartate, 24, 26 
Poly-y-benzyl b,i-glutamate, 50 
Poly-7 -benzyl L “gut amate, 13-28, 40, 50 

NMR, 24- 

NMR, 26 
Poly-y-tert-butyl L-glute amate, 50 
Poly-N- -n- -butylgly cine, 55 
Polycarbobenzyloxy-L- ‘ornithine, 26 
Polycarbonates, 93 
Polycarbonate, viscoelastic behavior, 

184, 185 

applicability of GRSN theory to, 185 

infrared dichroic ratio, 185 

mechanical linearity limits, 167, 169 

optical linearity limits, 167 
Polychlorostyrene, uses, 89 
Polyester fibers, properties of, 92 
Polyethers, aromatic, properties of, 

uses, 97 
Polyethylene, viscoelastic 

186 
Poly(ethylene terephthalate), as film and 
fiber former, 92 
viscoelastic behavior, 168 
linearity limits, 168 
Poly-y-ethy! Lt-glutamate, 20, 46-48 


aromatic, properties 


167, 


behavior, 179, 


| 

'H, 34 

2H (D), 34-35 


Poly- N-ethylglycine, : 
Poly-t-glutamie acid, 26, 30, 31, 
Poly(Gly-Gly-Pro-G ly), 67-68 
7; and correlation times, 71-74 
Polyheteroaromaties from aromatic 
aminocarboxylic acid, 109 
Poly-1- -hydroxyproline, 65-66 
ring conformation, 70-71 
7 and correlation times, 71-74 
Poly-N®-3-hydroxypropyl- L-glutamine, 26 
Poly(Hyp-Gly), 65-67, 7 
T, and correlation Rabel 71-74 
Poly(imidazopyrrolones), 113 
Polyimides, linear, synthesis of, 104, 105 
Poly( indolquinoxalines), sy nthesis of, 116 
Polyisobutylene, viscoelastic behavior, 
linearity limits, 167, 168, 169 
Poly(isoindolquinazolinediones), struc- 
tures of, 114 
Poly-t-leucine, 22, 26 
Poly-.-lysine, 8, 26, 30, 31-32, 34-36 
7; measurements, 35-37 
Polymerization, 143 
Polymers, 128 
Poly-t-methionine, 24, 26 
Poly-N-methylalanine, 51, 
Poly-5-methyl L-aspartate, 
Poly(a-methylstyrene), 89 
Poly-p-norleucine, 26 
Polypeptides, C chemical shifts, 11-13 
'H chemical shifts, 9-12 
helix-coil transition, 19-32 
scalar couplings, 13-16 
p,L-Polypeptides, see poly-p,L-amino acids 
Poly-p,i-phenylalanine, 49 
Poly-t-phenylalanine, 24 
Polyphenylenes, properties of, 102, 103 
synthesis of, 100, 102, 103 
uses, 103 
Poly(phenyl triazoles) films, properties of, 
111 


34, 35 


55-57 
22, 24 


Polyphosphoric acid, as 
medium, 105, 110, 112, 
composition ‘of mixtures, 
Poly(Pro-Gly), 65-68, 71 
7, and correlation times, 71-74 
Poly-.-proline, 4, 8, 30, 44, 51, 57-66 
form I, 4, 57-58, 62-64 
form II, 4, 30, 58, 62-64 
ring confor mation, 68-71 
T; and correlation times, 71-74 
oligopeptides, 58-59 
Polypropylene, viscoelastic behavior, 165, 
167, 168, 177, 178, 186 


Poly-N-n-propylglycine, 

Poly(quinazolinoquinazolones), 116 

Poly(quinolines), synthesis of, 117 

Polysarcosine, 

Polysoaps, 90 

Polystyrene, synthesis of, 85, 86 
uses, 86 


51-55 


SUBJECT INDEX 


atactic, properties of, 87 
crystal, properties of, 87 
impact, properties of, 87 
Polystyrene, isotactic, properties of, 87 
Polysulfides, aromatic, properties of, 98 
synthesis of, 9S 
uses, 98 
Poly-(s)-thiazolidine-4-carboxylic acid, 
74-75 
Poly-.-y-thioproline, 74-75 
Polyurethanes, synthesis of, 123 
uses, 123 
Poly-p,t-valine, 49 
Poly-1-valine, 49 
Poly(vinylearbazole), 91 
Poly(vinyl chloride), viscoelastic behavior, 
79 
Poly(vinylpyridines), 90 
uses, 91 
Pores, and temperature, 156 
distribution, 142 
Porosity, 142, 149 
and hydration, 146 
coarse, 148 
in concrete, 134 
Pressure for impregnation, 141 
Protonation, chemical shift effects, 
of polypeptides, : 38-39 
Pyropolymer, 110, 117 
Quadrupole moment of “N, 9, 15 
Radiant energy, 131 
for polymerization, 144 
tamachandran map, 5, 6 


Polystyrene, 
Polystyrene, 
Polystyrene, 


10-12 


Random coil polypeptides, “C NMR, 
24-28, 30-32 
‘H NMR, 19-24, 37-43 
teinforced concrete, 132 


telaxation, nuclear, see nuclear relaxation 

Resin addition, 130 

Resoles, 121 

Rheo-opti ical properties, time-dependent, 
167 

Ribonuclease, 7’; of lysine residues, 36-37 

¢ Rotational angle, 2-6, 13-14, 16 

x: Rotational angle, 43-45, 68-71 

¥ Rotational angle, 2-6, 14, 16 

w Rotational angle, 2-6, 16 

Rubbers, viscoelastic behavior, 
limits, 168, 169 

SBR rubber, 123 

Scalar couplings, 9, 13-16, 32-33 

Sea water, 139 

B-Sheets, 2 

see also 8-structures 

Side-chain conformation, 43-45 

Solvent additives, 95 

Solvents for polyamides and polyesters, 95 

Spinning of fibers, 93, 96 

Strain-optical function, nonlinearity 
167 


linearity 


in, 
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Strength, 130 
and porosity, 149 
chemical, 154 
compressive, 132 
equations, 149 
tensile, 132 
Stress-strain curve, 152 
8-Structures, 2, 4, 5, 8, 30, 45 
Styrene, polymerization of, emulsion, 86 
mass, 85 
solution, 85 
suspension, 86 
properties of, 85 
Syn, definition of, 52 
°C, 8, 33-37, 71-74 


T2, 34, 43 
Technology for PIC, 139 
‘Temperature jump, in helix-coil transition, 


od 
Terephthalic acid, 91, 92 
Thermal treatment, 140 
Thermocatalytical, polymerization, 145 

process, 151, 154, 156 

Time invariance, 164, 176, 179, 180, 188 
Tobermoritic gel, 146 
Toxins, 2 


Transition, 46 
Trifluoroacetic acid, in helix-coil transi- 
tion, 20-27, 38-39, 41-42, 46-50, 55 
Ultrasonic relaxation, in helix-coil transi- 
tion, 37 
Vacuum treatment, 140 
L-Val-Gly-"N, 9 
Vapor pressure, 135 
N-Vinylearbazole, polymerization of, 91 
Vinylpyridines, 90 
uses, 91 
Vinyl quinolines, 90 
Vinyl toluene, polymerization of, 88 
properties of, 88 
uses, SS 
Viscoelasticity, linear, 163 
nonlinear, 163 
Viscose rayon, viscoelastic behavior, 168, 
173, 174, 183 
linearity limits, 168 
Viscosity, 14 
Water, free, 140 
in concrete, 134 
Water /cement ratio, 134 
and cement paste, 149 
low, 155 
Water polymerization, 143 


